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FLEXURAL PROPERTIES O F  CONOLON 506 AT 
A _  

ROOM TWPFXATURE, -320°F AND -423OF i - 

OBJECTIVE : 

The o b j e c t  o f  t h i s  t es t  w a s  t o  de te rmine  t h e  f l e x u r a l  p r o p e r t i e s  
o f  t h r e e  t h i c k n e s s e s  of  Conolon 506; g l a s s  f i b e r  l a m i n a t e  material ,  
a t  room t e m p e r a t u r e ,  -320°F and -423.F 

CONCLUSIONS: 

1. F i b e r  s t r e n g t h  w a s  a p p a r e n t l y  maximum a t  -320.F s i n c e  u l t i m a t e  
stress v a l u e s  were h i g h e s t  a t  t h i s  t e m p e r a t u r e  i n  a l l  b u t  one 
i n s t a n c e .  The s i n g l e  e x c e p t i o n  o c c u r r e d  i n  0.062 i n c h  material 
w i t h  l o n g i t u d i n a l  warp, where maximum s t r e n g t h  w a s  a t t a i n e d  a t  
-423.F. (See F i g u r e s  2 and 3) 

2. Specimens w i t h  l o n g i t u d i n a l  warp p o s s e s s e d  g r e a t e r  s t r e n g t h  t h a n  
spec imens  of  t h e  s a m e  t h i c k n e s s  w i t h  t r a n s v e r s e  warp. The 
s i n g l e  e x c e p t i o n  t o  t h i s  occu r red  i n  0.062 Conolon a t  room 
tempera tu re  (See  F i g u r e  2). 

No o t h e r  t r e n d s  o r  g e n e r a l  statementar are j u s t i f Y e d  due t o  t h e  
i r r e g u l a r i t y  of  t he  data o b t a i n e d  i n  t h i s  i n v e s t i g a t i o n .  

3. 

4. The q u a l i t y  c o n t r o l  problem is a b i g  o b e t a c l e  t o  t h e  u s e  of  
Conolon 506. 

HECOHHENDATlONS : 

1. Tha t  a t t e n t i o n  be g iven  t o  improve t h e  q u a l i t y  of Conolon 506. 

2. That  o t h e r  l amina ted  m a t e r i a l s  be used  i n  l i e u  of Conolon 506. 

SPEClWENS : 

T e s t  Specimens were c u t  from p a n e l s  of Conolon 506 glaes f i b e r  
l a m i n a t e  i n  such  a way as t o  have t h e  w a r p  o f  t h e  pane l  e i t h e r  
p a r a l l e l  o r  p e r p e n d i c u l a r  t o  l e n g t h  o f  t h e  specimen.  Half  o f  t h e  
spec imens  of  each  t h i c k n e s s  of m a t e r i a l  p o s s e s s e d  p a r a l l e l  ( l o n g i -  
t u d i n a l )  warp and h a l f  possessed  p e r p e n d i c u l a r  ( t r a n v e r s e )  warp. 

'. 
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Dimensions of t h e  specimens were: 0.094 x 1 x 3-3/4 i n c h e s ;  0.062 
x 1 x 2 i n c h e s ,  and 0.022 x 1 x 3-1/2 inches .  

PlWC EDU HE : 

T h i s  i n v e s t i g a t i o n  w a s  r e q u e s t e d  by S t r u c t u r e s ,  Department 597-3, 
and  w a s  conducted  i n  accordance  w i t h  F e d e r a l  S p e c i f i c a t i o n  L-P-406b, 
Method 1031. 

The t e s t  c o n s i s t e d  o f  bending  spec imens  t o  t h e i r  p o i n t  o f  f a i l u r e ,  
w h i l e  t h e  specimens were a t  e i t h e r  room t e m p e r a t u r e ,  -320.F or -423'F. 

To a c h i e v e  l o a d i n g  o f  specimens a t  -423.F a s p e c i a l  bending appara-  
t u s  w a s  des igned .  F i g u r e  46 shows t h e  bending  f i x t u r e  w i t h  c r y o s t a t  
removed. The p i n  s u p p o r t s  a t  each  end of t h e  lower p o r t i o n  of t h e  
bending  f i x t u r e  were a d j u s t a b l e ,  s o  t h a t  span  l e n g t h  cou ld  be v a r i e d .  
The c e n t e r  p i n  w a s  r a i s e d  t o  bent1 t h e  specimen;  t h u s  bending  curva-  
t u r e  .was upward. 

F i g u r e  47 shows a specimen p o s i t i o n e d  i n  t h e  bending  f i x t u r e .  The 
r o d  i n  t h e  fo reg round  connec ted  a kni fe -edge  bar (shown r e s t i n g  on 
t o p  of t h e  specimen) t o  a d i a l  i n d i c a t o r  which measured beam d e f l e c -  
t i o n .  

F i g u r e  4 8  shows t h e  c r y o s t a t  i n  p l a c e  and t h e  d i a l  i n d i c a t o r  i n  p o s i -  
t i o n  t o  measure d e f l e c t i o n .  Also ehown, is t h e  f o r c e  gage employed 
t o  measure l o a d  i n  pounds. 

F i g u r e  4 9  is a view of t h e  cryostat  a f t e r  f i l l i n g  w i t h  l i q u i d  hydro- 
gen. The f l e x i b l e  m e t a l  hose connec ted  t o  t h e  t o p  o f  t h e  c r y o s t a t  
a l lowed  hydrogen b o i l - o f f  t o  e scape  t o  a tmosphere.  

The f iew i n  F i g u r e  50 shows two coppe r  t u b e s  go ing  t o  t h e  l o a d i n g  
r o d  and t o  t h e  d i a l  i n d i c a t o r  rod .  These t u b e s  d e l i v e r e d  h e a t e d  
he l ium t o  purge area6 around t h e  t w o  r o d s ;  t h u a  p r e v e n t i n g  f r o s t  
fo rma t ion  and b i n d i n g  o f  t h e  rods .  Note;  he l ium purge wan n o t  i n  
p r o g r e s s  when photograph  WLLB made; hence t h e  p r e s e n c e  o f  frost on 
t h e  rods .  

F i g u r e  51 is an o v e r  a l l  view of t h e  t e s t  a p p a r a t u s .  The ba lanced  
beam w a e  used t o  apply l o a d i n g s  t o  specimens.  The l o a d i n g  w a s  i n -  
c r e a s e d  by f lowing  w a t e r  i n t o  t h e  b a r r e l  a t  t h e  end o f  t h e  bean. 
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RESULTS : 

Data f o r  Conolon specimens 0.094 i n c h e s  t h i c k  is p r e s e n t e d  i n  
F i g u r e  1. Of t h e s e  specimens,  numbers 4, 5 and 6 y i e l d e d  r e s u l t s  
which d i d  n o t  f i t  t h e  u s u a l  p a t t e r n .  N a m e l y ,  t h e  p r o p o r t i o n a l  l i m i t  
f o r  t h e s e  spec imens  c o i n c i d e d  w i t h  t h e i r  u l t i m a t e  l oad ing .  

F i g u r e s  2 and 3 p r e s e n t  d a t a  f o r  Conolon spec imens  0,062 i n c h e s  t h i c k .  
Of t h c 6 e ,  specimens 1, 13, 14 and 15 had unusua l  l o a d  d e f l e c t i o n  
curve8 .  Specimen 1 had a comple te ly  l i n e a r  cu rve .  Specimens 13, 14 
and  15 had l o a d  d e f l e c t i o n  c u r v e s  which had two r e g i o n s  of  l i n e a r i t y  
i n  each  cu rve .  Thus i t  w a s  d i f f i c u l t  t o  de t e rmine  t h e  bending  
modulus. 

Specimenb 17 and 18, F i g u r e  3, appea red  t o  have h i g h  u l t i m a t e  e t rese  
v a l u e s ;  i n  view o f  t h e  f a c t  t h a t  o t h e r  spec imens  a t t a i n e d  t h e i r  maxi- 
m u m ,  u l t i m a t e  stress v a l u e s  a t  -320°F, n o t  a t  -423.F. 

F i g u r e s  4 and 5 p e r t a i n  t o  0,022 i n c h  t h i c k  Conolon. Of t h e s e  speci- 
mens number 1 w a s  t h e  only one t o  have a l i n e a r  l o a d - d e f l e c t i o n  
c u r v e ,  and c o r r e s p o n d i n g  co inc idence  o f  p r o p o r t i o n a l  l i m i t  and 
u l t i m a t e  load .  

DISCUSSION : 

Some of t h e  spec imens  p r e s e n t e d  f o r  t e s t i n g  produced o t r e n g t h  v a l u e s  
below t h e  minimums r e q u i r e d  b j  material s p e c i f i c a t i o n s .  The un- 
s a t i s f a c t o r )  performance o f  t h e s e  spec imens  w a s  a t t r i b u t e d  t o  l a c k  
o f  q u a l i t )  c o n t r o l  i n  manufac ture  and w a s  n o t  t hough t  t o  be t y p i c a l  
o f  p r o p e r l y  made Conolon. T h e r e f o r e ,  d a t a  from t h e  s u b s t a n d a r d  
spec imens  w a s  o m i t t e d  from t h i s  r e p o r t .  T h i s  a c c o u n t e  f o r  t h e  l a c k  
of d a t a  on 0.094 i n c h  t h i c k  material a t  -423.F. and f o r  t h e  occas ion -  
a l  p re sence  i n  t h e  t a b l e s  of d a t a  p e r t a i n i n g  t o  s i n g l e  specimens.  

The f a c t  t h a t  some t e s t  d a t a  w a s  d i s r e g a r d e d  becauee of  sub - s t anda rd  
t e s t  v a l u e s  is ev idence  t h a t  a l l  of  t h e  material s u b m i t t e d  f o r  tes t -  
i n g  was of d o u b t f u l  q u a l i t y .  T h e r e f o r e ,  even t h e  d a t a  p r e s e n t e d  i n  
t h i s  r e p o r t  is s u s p e c t ,  and ehould be r e g a r d e d  as p r e s e n t i n g  t h e  
maximum p r o p e r t y  v a l u e s  of t h e  material s u b m i t t e d  for t e s t i n g ;  n o t  
as n e c e s s a r i l y  r e p r e s e n t i n g  the  p r o p e r t i e s  o f  good q u a l i t y  Conolon. 

- NOTE: The t e s t  d a t a  from which t h i s  r e p o r t  w a 8  p r e p a r e d  are r e c o r d e d  
i n  A s t r o n a u t i c s  Eng inee r ing  L a b o r a t o r i e s  Notebooks Nuabered 
7502, pages  61-67 and 7530, pages  24-27 and 29-38. 
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PHOTO I N D E X  

T i t l e  - Photo No. Page 

54332 V i e w  of  Bending F i x t u r e  (Cryomtat 
Removed) 50 

34331 V i e w  o f  Bending F i x t u r e  wi th  Spec i -  
men i n  P o s i t i o n  51 

54333 V i e w  of C r y o s t a t  i n  P o s i t i o n  wi th  
D i a l  I n d i c a t o r s  Located t o  Measure 
D e f l e c t i o n  and Load 32 

54337 V i e w  of C r y o s t a t  a f t e r  F i l l i n g  wi th  
Liquid  Hydrogen 33 

54338 V i e w  of  Copper Tubing Used t o  D e l i v e r  
Heated Helium t o  Area6 Around P u l l  
Rod and D e f l e c t i o n  Rod s4 

54335 O v e r a l l  view o f  T e s t  Appara tus  Shor- 
i n g  Beam and Water Barre l  Used t o  
Load Spec h e n s  53 
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